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DESCRIPTION 

GERMICIDAL ANTISEPTIC COMPOSITION FOR DILUTION 

TECHNICAL FIELD 

The present invention relates to a novel germicidal 
antiseptic. More particularly, the present invention relates to 
a novel germicidal antiseptic composition for dilution 
comprising chlorhexidine gluconate , which is 

(1) superior in preparation stability, and 

(2) free of formation of insoluble precipitation even when 
diluted with water containing an inorganic ion (e.g., tap water 
etc) when in use, thereby retaining superior germicidal 
antiseptic ability. 

BACKGROUND ART 

Chlorhexidine gluconate is active against on a broad 
range of microorganisms and shows good antimicrobial ability 
even at a low concentration. In addition, chlorhexidine 
gluconate causes only little irritation in living organisms. 
Chlorhexidine gluconate has been used in the form of an aqueous 
solution or alcohol solution for disinfection of hands and 
skin, disinfection of operation site, disinfection of medical 
instruments, disinfection of wound site of the skin, 
disinfection of operation room, patient's room etc., and the 
like. 

In general, germicidal antiseptics containing 
chlorhexidine gluconate are largely divided into two kinds of 
preparations depending on the purpose of use. 

A first preparation is a liquid used for disinfection of 
skin, disinfection of operation site, disinfection of medical 
instruments, operation room and patient's room, disinfection of 
wounded skin, and the like. 

When in use, the concentration of chlorhexidine 
gluconate in this liquid is adjusted depending on the subject 
and level of germicidal disinfection. In clinical situations, 
5% to 20% aqueous chlorhexidine gluconate solution is generally 



diluted with water or alcohol as necessary before use, A 
preferable concentration range after dilution is 0.01-0.5 wt%. 

A second preparation is directly used solely for 
disinfection of hands without dilution. Such preparation 
contains a high concentration surfactant or bubbling agent to 
add a cleansing effect. In addition, it may also contain a ' 
water-soluble polymer and the like to increase viscosity, 
thereby affording a sticking effect. 

Furthermore, there are quick drying preparations to be 
thoroughly rubbed into hands. This type of preparation does not 
require rinsing away with water. This preparation has increased 
viscosity by the addition of a water-soluble polymer etc. and 
has quick drying property by containing alcohol at a high 
concentration . 

These preparations are required to maintain 
antimicrobial ability and to show high stability as a 
pharmaceutical product. Particularly, in the case of a 
preparation to be diluted when in use, like the above-mentioned 
first preparation, the preparation is required to have not only 
stability before dilution but also stability after dilution. 

Chlorhexidine has low solubility in water (0.08 w/v% at 
20°C) . Chlorhexidine becomes soluble in water upon conversion 
to gluconate (not less than 50 w/v% at 20°C) . In addition, 
chlorhexidine has property to form a slightly water-soluble 
salt with a certain kind of anion. It is known that, when 
diluted with, for example, regular tap water, therefore, a 
chlorhexidine gluconate solution forms, a slightly water- 
soluble salt with various anions (S0 4 2 ~, N0 3 ", CI' etc.) 
contained in tap water, which is precipitated with the lapse of 
time. When various inorganic metal ions (Na + , Mg 2+ , Ca 2+ etc.) 
are present, moreover, gluconic acid in a chlorhexidine 
gluconate solution forms a salt with these ions, thereby easily 
causing an insoluble precipitation (Shokichi Furuhashi , Japan 
Medical Journal, No. 2734 (1976)). 



The largest problem in precipitation is that 
insolubilization from chlorhexidine gluconate by various ions 
etc. in a preparation or diluted solution strikingly lowers the 
antimicrobial ability. 

Therefore, a chlorhexidine gluconate-containing 
germicidal antiseptic composition to be used for dilution is 
considered to be desirably diluted with distilled water 
according to a pharmaceutical product package insert and the 
like. However, in actual situations, the composition is often 
diluted with tap water before use. Accordingly, a germicidal 
antiseptic composition for dilution containing chlorhexidine 
gluconate, which is free of precipitation of an insoluble 
material even when diluted with tap water containing various 
ions, is desired. 

As a method of stabilizing chlorhexidine gluconate 
against anion, the following methods are known. 
(1) JP-A-9-301858 describes a method of stably maintaining 
chlorhexidine gluconate in an aqueous preparation, even in the 
presence of a chlorine ion by adding a polycarboxylic acid 
having a particular structure or a salt thereof to an aqueous 
liquid containing 0.001-0.05 w/v% of chlorhexidine gluconate. 

This discloses that, in an aqueous liquid such as eye 
drop and nose drop, wherein a chlorine ion is often contained 
in the composition, a time-course precipitation from 
chlorhexidine gluconate does not occur in the presence of a 
polycarboxylic acid (e.g., citric acid etc.) or a salt thereof, 
even in the presence of a chlorine ion. Generally, however, 
precipitation does not occur at a low concentration of not more 
than 0.01 w/v%, due to the solubility (0.06 w/v% at 20°C) of 
chlorhexidine hydrochloride and the like. In the case of an 
aqueous chlorhexidine gluconate preparation prepared for 
dilution, since its concentration is generally as high as about 
5 w/v%, addition of polycarboxylic acids, a salt thereof and 
the like causes precipitation in a preparation. 



Moreover, tap water contains calcium ion, magnesium ion, 
potassium ion, sodium ion and the like corresponding to the 
total hardness of not more than 300 ppm. As anion in the amount 
corresponding to these metal ions, several dozens ppm or more 
each of chlorine ion, and sulfate ion and nitrate ion that 
promote precipitation from chlorhexidine gluconate is 
contained. Since these cause generation of insoluble materials 
from chlorhexidine gluconate, as a method for preventing 
precipitation when a chlorhexidine gluconate-containing aqueous 
preparation is diluted with tap water, the method of the above- 
mentioned JP-A-9-301858 is not sufficient. 

(2) As a means for preventing precipitation of chlorhexidine 
due to various ions in a chlorhexidine gluconate-containing 
aqueous preparation, a method comprising adding a non-ionic 
surfactant, preferably nonylphenoxypoly (ethyleneoxy) ethanol , is 
known. However, nonylphenoxypoly (ethyleneoxy) ethanol is a major 
causative substance of endocrine disruptor-like substance. In 
view of the possibility of phase out in the future, the 
development of a substitute is desired. When a surfactant other 
than non-ionic surfactants, particularly an anionic or 
amphoteric surfactant, is used, a salt or a complex is formed 
with gluconic acid or chlorhexidine, like the above-mentioned 
inorganic ion. 

Many germicidal antiseptics containing chlorhexidine 
gluconate and a non-ionic surfactant have been proposed 
heretofore . 

For example, JP-B-6-31417 discloses an antibacterial 
cleaning agent comprising a chlorhexidine salt, a 
nonylphenoxypoly (ethyleneoxy) ethanol surfactant, polyethylene 
glycol fatty acid diester or fatty acid amide, polyethylene 
glycol ether of lanolin surfactant, and water. 

JP-2961556 discloses a composition for skin 
disinfection, which contains a particular amount each of 
chlorhexidine gluconate, polyoxyethylene alkyl ether, fatty 



acid diethanolamide, alkyldimethylamine oxide and macrogol in 
an aqueous solvent. 

However, since aim of these compositions is disinfection 
and washing of hands, the amount of the surfactant to be added 
is set for as high as 7-40 w/v% relative to 0.5-10 w/v% of 
chlorhexidine gluconate, and they cannot be used for 
disinfection for operation site and for wounded skin, or for 
germicidal disinfection of medical instruments. In addition, 
these preparations do not aim at preventing precipitation upon 
dilution with water containing various ions, such as tap water. 
(3) JP-A-2000-273004 shows a germicidal antiseptic composition 
comprising a specific amount of polyalkylene glycol having a 
congeal point of not less than 35°C or a derivative of alkylene 
glycol having a congeal point of not less than 35°C, and a lower 
alcohol solution of a quaternary ammonium salt germicidal 
antiseptic or a biguanide germicidal antiseptic. This aims at 
reducing irritation to the skin and improving tactile sensation 
after use, such as roughness, stickiness etc. of the skin 
surface, by adding a particular substance to a lower alcohol 
solution of a quaternary ammonium salt germicidal antiseptic or 
a biguanide germicidal antiseptic. This does not aim at 
preventing precipitation associated with dilution with water 
containing various ions (e.g., tap water). 

In general, germicidal antiseptic used for disinfection 
of operation site and wound site or germicidal disinfection of 
medical instruments is desirably free of components other than 
active ingredients for germicidal disinfection. Particularly, 
in the case of a germicidal antiseptic containing chlorhexidine 
gluconate as a main ingredient, the presence of a surfactant 
not only becomes a factor of reducing the germicidal 
disinfection ability of chlorhexidine gluconate but also tends 
to induce irritation to the application site. Therefore, the 
amount of addition thereof is desirably made as small as 
possible. 



When the amount of a non-ionic surfactant is greater 
than necessary, it may incorporate chlorhexidine gluconate into 
a micelle and reduce its germicidal disinfection ability. 
However, when the amount of addition is reduced, the 
stabilizing effect becomes lower and the precipitation 
preventing effect is also lowered. 

In the case of non-ionic surfactants held to be 
preferable for preventing precipitation, moreover, it is less 
known that the structure of lipophilic group or hydrophilic 
group produces difference in the stabilizing effect of 
chlorhexidine gluconate, and addition of a given amount may 
fail to sufficiently prevent precipitation. 

Therefore, the development of a germicidal antiseptic 
composition for dilution, which contains small amounts of 
surfactant and alcohol, which does not allow insoluble 
precipitation of chlorhexidine when diluted with tap water, and 
which does not impair germicidal disinfection ability of 
chlorhexidine gluconate is required. 

Disclosure of the Invention 

It is a purpose of the present invention to provide a 
germicidal antiseptic composition for dilution, 

(1) which is superior in preparation stability, and 

(2) which does not permit insoluble precipitation even when 
diluted with inorganic ion-containing water such as tap water 
etc. when in use, and can stably contain chlorhexidine 
gluconate in a solution, whereby superior germicidal 
disinfection ability can be retained. 

The present inventors have conducted intensive studies 
in an attempt to solve the aforementioned problems and found 
that, when a particular non-ionic surfactant and a particular 
organic acid are simultaneously contained in an aqueous 
chlorhexidine gluconate solution, superior preparation 
stability can be achieved and chlorhexidine gluconate can be 
maintained stably even when diluted with water containing 



various inorganic ions, such as tap water. They have conducted 
further studies and completed the present invention. 

Accordingly , the present invention relates to: 
[1] a germicidal antiseptic composition for dilution, which is 
an aqueous liquid comprising chlorhexidine gluconate as a main 
ingredient, comprising: 

(1) 1-10 w/v% of chlorhexidine gluconate; 

(2) 1-10 w/v% of one or more selected from the group consisting 
of a polyoxyethylene alkyl ether and a polyoxyethylene alkenyl 
ether, each having an HLB of 10-15 and a congeal point of not 
more than 35°C; 

(3) 0.001-0.5 w/v% of a water-soluble organic monocarboxylic 
acid having 2 to 6 carbon atoms; and 

(4) water; 

[2] the germicidal antiseptic composition for dilution of the 
above-mentioned [1] , wherein the water-soluble organic 
monocarboxylic acid having 2 to 6 carbon atoms is one or more 
selected from the group consisting of acetic acid, gluconic 
acid and gluconodeltalactone ; 

[3] the germicidal antiseptic composition for dilution of the 
above-mentioned [1] or [2] , further comprising a water-soluble 
alcohol having 1 to 3 carbon atoms at not more than 10 w/v%; 

[4] the germicidal antiseptic composition for dilution of any 
of the above-mentioned [l]-[3], wherein an alkyl. chain of 
polyoxyethylene alkyl ether is an alkyl group having 10 to 14 
carbon atoms, and an alkenyl chain of the polyoxyethylene 
alkenyl ether is an alkenyl group having 14 to 18 carbon atoms; 
[5] the germicidal antiseptic composition for dilution of any 
of the above-mentioned [l]-[4], wherein the number of moles of 
ethylene oxide addition in polyoxyethylene alkyl ether is 
within the range of 7 to 20, and the number of moles of 
ethylene oxide addition in polyoxyethylene alkenyl ether is 
within the range of 7 to 20; 

[6] the germicidal antiseptic composition for dilution of the 



above-mentioned [1] , which has a chlorhexidine gluconate 
content within the range of 4-6 w/v% ; 

[7] the germicidal antiseptic composition for dilution of the 
above-mentioned [1] , wherein the amount of one or more selected 
from the group consisting of polyoxy ethylene alkyl ether and 
polyoxy ethylene alkenyl ether, each having an HLB of 10-15 and 
a congeal point of not more than 35°C, is within the range of 2- 
7 w/v%; 

[8] the germicidal antiseptic composition for dilution of the 
above-mentioned [1] , wherein the amount of the water-soluble 
organic monocarboxylic acid having 2 to 6 carbon atoms is 
within the range of 0.01-0,2 w/v%; 

[9] the germicidal antiseptic composition for dilution of any 
of the above-mentioned [l]-[8], wherein the polyoxyethylene 
alkenyl ether is polyoxyethylene oleyl ether; 

[10] a germicidal antiseptic preparation to have a 
chlorhexidine gluconate content within the range of 0.05-0.5 
w/v% by diluting the germicidal antiseptic composition for 
dilution of the above-mentioned [1] with water having a total 
hardness of not more than 300 mg/L or ethanol; 

[11] a method of preventing precipitation of chlorhexidine 
gluconate under dilution with hard water, which comprises 
simultaneously adding a water-soluble organic monocarboxylic 
acid having 2 to 6 carbon atoms, and one or more selected from 
the group consisting of a polyoxyethylene alkyl ether having an 
HLB of 10-15 and a congeal point of not more than 35°C and a 
polyoxyethylene alkenyl ether having an HLB of 10-15 and a 
congeal point of not more than 35°C, to an aqueous liquid 
containing chlorhexidine gluconate as a main ingredient; and 
the like. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is explained in detail in the 
following. 

The germicidal antiseptic composition for dilution of 
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the present invention is an aqueous liquid containing 
chlorhexidine gluconate as an active ingredient. 

Chlorhexidine gluconate is a compound represented by the 
following formula: 

COOH 

II II II II I 

NH NH NH NH CH 2 OH 




Chlorhexidine gluconate to be used in the present 
invention only needs to be pharmaceutically acceptable 
chlorhexidine digluconate. This is generally available as 
Japanese Pharmacopoeia chlorhexidine gluconate solution 
(aqueous solution containing 19-21 w/v% as chlorhexidine 
gluconate) . 

The germicidal antiseptic composition for dilution of 
the present invention is adjusted to contain chlorhexidine 
gluconate in a concentration of 1-10 w/v%, preferably 2-7 w/v%, 
more preferably 4-6 w/v%, so that dilution with water affords 
any concentration suitable for the purpose. 

The second component to be contained in the germicidal 
antiseptic composition for dilution of the present invention is 
one or more selected from polyoxyethylene alkyl ether and 
polyoxyethylene alkenyl ether, each having an HLB of 10-15 and 
a congeal point of not more than 35°C. 

Polyoxyethylene alkyl ether is represented by the 
formula: 

H-4-OCH 2 CH 2 -)a-0-C m H 2m+1 

and polyoxyethylene alkenyl ether is represented by the 
formula: 



H-4OCH 2 CH 2 ^B-0-C n H 2n -i 



wherein a and b show the number of moles of ethylene oxide 
addition, and m and n are each an integer showing the carbon 
number of the alkyl chain and the alkenyl chain. 

HLB shows a hydrophilic - lipophilic balance of a 
surfactant (W.C. Griffin, J. Soc. Cosmetic Chemists, 1, 311 
(1949) ) . In this description, when the surfactant has a 
polyoxyethylene chain alone as a hydrophilic group, the HLB 
value can be determined by the formula: 
HLB=E/5 

wherein E is a weight fraction of an oxyethylene group 
(Tokiyuki Yoshida et al., new Surfactant Handbook, p 234, 
Kougakutosho (1987) ) . 

When the second component in the germicidal antiseptic 
composition for dilution of the present invention shows an HLB 
exceeding 15, the hydrophilicity becomes too high, and the 
precipitation preventing effect of a surfactant on 
chlorhexidine gluconate tends to be reduced. Conversely, when 
it is less than 10, the lipophilicity becomes high and the 
precipitation preventing effect on chlorhexidine gluconate 
tends to be reduced because of its water solubility. 

When the congeal point exceeds 35°C, crystallinity of 
the surfactant becomes high even if HLB is within the range of 
10-15. As a result, the low temperature stability of the 
finally prepared aqueous liquid becomes reduced. 

Polyoxyethylene alkyl ether having an HLB of 10-15 and a 
congeal point of not more than 35°C, which is the second 
component of the germicidal antiseptic composition for dilution 
of the present invention, is an adduct of various moles of 
ethylene oxide to saturated aliphatic alcohol. In addition, 
polyoxyethylene alkenyl ether having an HLB of 10-15 and a 
congeal point of not more than 35°C, which is the second 
component of the germicidal antiseptic composition for dilution 
of the present invention, is an adduct of various moles of 
ethylene oxide to unsaturated aliphatic alcohol. As the second 



component in the present invention, one or more 
pharmaceutically acceptable members can be selected from the 
group consisting of polyoxyethylene alkyl ether and 
polyoxyethylene alkenyl ether, each having an HLB of 10-15 and 
a congeal point of not more than 35°C. 

Of these, the second component of the germicidal 
antiseptic composition for dilution of the present invention is 
preferably selected from, for example, polyoxyethylene alkyl 
ether, each having an alkyl chain having 10 to 14 carbon atoms, 
and polyoxyethylene alkenyl ether having an alkenyl chain 
having 14 to 18 carbon atoms . As such polyoxyethylene alkyl 
ether, for example, polyoxyethylene decyl ether, 
polyoxyethylene undecyl ether, polyoxyethylene dodecyl ether 
(sometimes described as polyoxyethylene lauryl ether) , 
polyoxyethylene tridecyl ether, and polyoxyethylene tetradecyl 
ether can be mentioned. As such polyoxyethylene alkenyl ether, 
for example, polyoxyethylene tetradecenyl ether, 
polyoxyethylene hexadecenyl ether, polyoxyethylene octadecenyl 
ether (e.g., polyoxyethylene oleyl ether etc.) and the like can 
be mentioned. The alkyl chain and alkenyl chain may be a 
straight chain or a branched chain. However, since the 
germicidal antiseptic composition for dilution of the present 
invention is applied to operation site and wound site on the 
skin surface besides medical instruments, the second component 
of the germicidal antiseptic composition for dilution of the 
present invention, one having a straight chain alkyl (or 
alkenyl) having an even number of carbon atoms is preferable. 
These have relatively high safety to living organisms. 

When an alkyl chain of polyoxyethylene alkyl ether has 
more than 14 carbon atoms, the congeal point becomes higher, 
and a stabilizing effect on chlorhexidine gluconate tends to 
decrease. The same applies to an alkenyl chain of 
polyoxyethylene alkenyl ether having more than 18 carbon atoms. 
When an alkyl chain of polyoxyethylene alkyl ether has less 



than 10 carbon atoms, the precipitation preventing effect on 
chlorhexidine gluconate tends to be lower. The same applies to 
an alkenyl chain of polyoxyethylene alkenyl ether having less 
than 14 carbon atoms. 

As the second component of the germicidal antiseptic 
composition for dilution of the present invention, of those 1 
having a straight chain alkyl (or alkenyl) having an even 
number of carbon atoms as mentioned above, one easily available 
and having shown actual performance as a pharmaceutical product 
is preferable from the economical aspect and the like. To be 
specific, polyoxyethylene lauryl ether and polyoxyethylene 
oleyl ether are preferably mentioned. 

Generally, the congeal point of polyoxyethylene alkyl 
ether and polyoxyethylene alkenyl ether is determined by the 
length of alkyl (alkenyl) chain and the number of moles of 
ethylene oxide addition. Therefore, an ethylene oxide adduct 
having a congeal point of not more than 35°C is selected from 
the above-mentioned polyoxyethylene alkyl ether and 
polyoxyethylene alkenyl ether. 

Of these, while the number of moles of ethylene oxide 
addition in polyoxyethylene alkyl ether varies depending on the 
length of the alkyl chain, when the length of the alkyl chain 
is 10-14, polyoxyethylene alkyl ether can be selected from 
those having the number of moles of ethylene oxide addition of 
7-20, preferably 7-15. In addition, while the number of moles 
of ethylene oxide addition in polyoxyethylene alkenyl ether 
varies depending on the length of the alkenyl chain , when the 
length of the alkenyl chain is 14-18, polyoxyethylene alkenyl 
ether can be selected from those having the number of moles of 
ethylene oxide addition of 7-20. 

When the number of moles of ethylene oxide addition in 
polyoxyethylene alkyl ether and polyoxyethylene alkenyl ether 
exceeds 20, not only the congeal point increases but also 
hydrophilicity becomes too high. As a result, a precipitation 



preventing effect on chlorhexidine gluconate tends to become 
low. Conversely , when it is less than 7, solubility in water 
becomes low, and preparation of a uniform aqueous solution 
tends to become difficult. 

Preferable examples of the second component of the 
germicidal antiseptic composition for dilution of the present 
invention specifically include polyoxyethylene lauryl ether 
having the number of moles of ethylene oxide addition of 7-15 
and polyoxyethylene oleyl ether having the number of moles of 
ethylene oxide addition of 7-20. Of these, more preferred are 
polyoxyethylene lauryl ether having the number of moles of 
ethylene oxide addition of 7-11 and polyoxyethylene oleyl ether 
having the number of moles of ethylene oxide addition of 7-15. 

Of these, a particularly preferable second component of 
the germicidal antiseptic composition for dilution of the 
present invention is polyoxyethylene oleyl ether having the 
number of moles of ethylene oxide addition of 9-12. In the 
present invention, by selecting polyoxyethylene oleyl ether 
having a comparatively long chain alkyl group as the second 
component, a fine germicidal antiseptic composition for 
dilution superior not only in the stability against 
precipitation of chlorhexidine gluconate but also in the safety 
to the skin can be prepared. 

It is known that HLB of surfactants can be adjusted to 
any value by mixing one having a low HLB and one having a high 
HLB. For the second component of the present invention, too, 
two or more can be selected from the group consisting of 
polyoxyethylene alkyl ether and polyoxyethylene alkenyl ether 
and mixed for use to achieve a final HLB of 10-15 and a congeal 
point of not more than 35°C. 

The content of the second component of the germicidal 
antiseptic composition for dilution of the present invention is 
preferably selected from the range of 1-10 w/v%, more 
preferably the range of 2-7 w/v%, still more preferably the 
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range of 3-5 w/v%, of the finally prepared germicidal 
antiseptic composition for dilution. 

When the amount exceeds 10 w/v%, germicidal disinfection 
ability of chlorhexidine gluconate may be reduced on dilution. 
Conversely , when it is less than 1 w/v%, a sufficient 
precipitation preventing effect on chlorhexidine gluconate • 
unpreferably cannot be achieved on dilution. 

The third component of the germicidal antiseptic 
composition for dilution of the present invention is a water- 
soluble organic monocarboxylic acid having 2 to 6 carbon atoms. 
By adding this in combination with the above-mentioned second 
component , a precipitation preventing effect on chlorhexidine 
gluconate is remarkably improved. 

As the third component of the germicidal antiseptic 
composition for dilution of the present invention , a 
pharmaceutically acceptable one can be appropriately selected 
from water-soluble organic monocarboxylic acid having 2 to 6 
carbon atoms. In this description, ^organic monocarboxylic 
acid'' encompasses a dehydrate thereof, unless otherwise 
specified. As the water-soluble organic monocarboxylic acid 
having 2 to 6 carbon atoms, for example, acetic acid, propionic 
acid, lactic acid, gluconic acid, or gluconodeltalactone and 
the like can be specifically mentioned. Gluconodeltalactone is 
known to easily convert to gluconic acid in water. Of these, as 
a third component of the present invention, one or more kinds 
selected from the group consisting of acetic acid, gluconic 
acid and gluconodeltalactone can be preferably mentioned. 

As a particularly preferable third component of the 
germicidal antiseptic composition for dilution of the present 
invention, gluconic acid and its dehydrate, gluconodeltalactone 
(sometimes to be described as glucono-5-lactone) , can be 
mentioned. By using these third components, a good germicidal 
antiseptic composition for dilution superior not only in the 
stability against precipitation of chlorhexidine gluconate but 



also in the safety to the skin can be prepared. 

Here, while polycarboxylic acids such as citric acid, 
tartaric acid etc. are carboxylic acids commonly used as pH 
adjusting agents etc. of pharmaceutical products, addition 
thereof to the germicidal antiseptic composition for dilution 
of the present invention is not preferable because a 
precipitation preventing effect on chlorhexidine gluconate is 
low or it may conversely promote precipitation. Moreover, 
addition of metal salts of polycarboxylic acids such as citric 
acid, tartaric acid etc. (sodium salt, calcium salt, magnesium 
salt and the like) is not preferable, because it may promote 
precipitation from chlorhexidine gluconate. 

The content of the water-soluble organic monocarboxylic 
acid having 2 to 6 carbon atoms, which is the third component 
of the germicidal antiseptic composition for dilution of the 
present invention, is selected from the range of 0.001-0.5 
w/v%, more preferably the range of 0.01-0.2 w/v%, still more 
preferably the range of 0.02-0.1 w/v%. 

When the amount of the third component is lower than 
0.001 w/v%, a precipitation preventing effect on chlorhexidine 
gluconate tends to decrease. When it conversely exceeds 0.5 
w/v%, the finally prepared germicidal antiseptic composition 
for dilution has low pH, which in turn may unpreferably promote 
decomposition of chlorhexidine gluconate and other components, 
and may increase skin irritation. 

The germicidal antiseptic composition for dilution of 
the present invention is an aqueous solution wherein the 
aforementioned first to third components are dissolved in 
water, which is the fourth component. 

As the fourth component of the germicidal antiseptic 
composition for dilution of the present invention, one may be 
appropriately selected from water generally used for 
pharmaceutical products, and specific examples thereof include 
water, purified water, water for injection and the like. The 



purified water here means water purified by ion exchange, 
ultrafiltration, distillation, or a combination thereof. 

Of these, since water may degrade long-term preservation 
property of the finally prepared germicidal antiseptic 
composition for dilution or precipitation preventing effect 
after dilution, depending on the hardness of water when in use, 
purified water or water for injection is preferably used. 

In addition, the germicidal antiseptic composition for 
dilution of the present invention can contain, in addition to 
the aforementioned first to the fourth components, a water- 
soluble alcohol having 1 to 3 carbon atoms as a fifth 
component . 

The fifth component in the germicidal antiseptic 
composition for dilution of the present invention only needs to 
be a pharmaceutically acceptable water-soluble alcohol having 1 
to 3 carbon atoms. It is added to a concentration of not more 
than 10 w/v%, preferably not more than 5 w/v%, in the final 
germicidal antiseptic composition for dilution, whereby a 
precipitation preventing effect after dilution can be further 
improved without impairing the germicidal disinfection ability 
of the germicidal antiseptic composition for dilution of the 
present invention. 

As the water-soluble alcohol having 1 to 3 carbon atoms, 
for example, alcohols such as methanol, ethanol, propanol and 
2-propanol, and polyhydric alcohols such as propylene glycol, 
glycerol and the like can be mentioned. Of these, from the 
aspect of safety of the finally prepared germicidal antiseptic 
composition for dilution, ethanol, propanol, 2-propanol, 
propylene glycol (1 , 2-propanediol) and glycerol (1,2,3- 
propanetriol) are preferable. Of these, ethanol and 2-propanol 
are more preferable, and 2-propanol is particularly preferable. 

The germicidal antiseptic composition for dilution of 
the present invention may contain, besides the aforementioned 
the first - the fifth components, germicidal ingredient other 



than chlorhexidine gluconate, stabilizers (macrogol 400, D- 
mannitol r D-SORBITOL etc.) and the like, coloring agents Red 
No. 2, Red No. 3, Red No. 102 and the like, tar colors 
designated by the Ministry of Health, Labour and Welfare 
regulation No. 127) used to indicate an external agent, flavor 
and the like, to the extent the precipitation preventing effect 
on chlorhexidine gluconate by the second component and third 
component is not directly affected. 

As the stabilizer to be used for the germicidal 
antiseptic composition for dilution of the present invention, 
for example, macrogol and the like can be mentioned. Even among 
macrogols, some having a. congeal point exceeding 35°C may reduce 
the action of the aforementioned second component and third 
component, or precipitate during preservation. When macrogol is 
to be contained, therefore, one having a congeal point of not 
more than 35°C is desirably used, like the aforementioned second 
component. The amount of its addition is preferably within the 
range of not more than 2 w/v%. 

The germicidal antiseptic composition for dilution of 
the present invention can be prepared by a conventionally 
employed preparation method of an aqueous preparation for 
pharmaceutical agent. While the method of addition of each 
component, stirring conditions and the like are not 
particularly limited, the following method is desirable to 
sufficiently exert a precipitation preventing effect on 
chlorhexidine gluconate, which is the purpose of the present 
invention. 

(1) The second component is previously dissolved in water, 
which is the fourth component, within the range of 40-80°C. 

(2) The first component (i.e., chlorhexidine gluconate), which 
is the main component, is added within the range of 40-60°C and 
the mixture is sufficiently stirred. 

(3) The mixture is cooled to the range of 20-35°C and the third 
component and other components are added. 



Moreover, the pH of the germicidal antiseptic 
composition for dilution of the present invention is generally 
adjusted to fall within the range of 4-7, in consideration of 
stability of chlorhexidine gluconate and safety to living 
organisms . 

In this way, the precipitation of chlorhexidine 
gluconate upon dilution with hard water can be suppressed 
because the germicidal antiseptic composition for dilution of 
the present invention simultaneously contains a particular 
npnionic surfactant and a particular organic monocarboxylic 
acid. Consequently, the composition can be used widely 
depending on the purpose of use, as a germicidal antiseptic 
composition to be diluted when in use, which is free of 
limitation on the water to be used for dilution. As the water 
to be used for dilution, water having total hardness of not 
more than 300 mg/L, preferably not more than 200 mg/L, more 
preferably not more than 100 mg/L, is preferably used. 

In the present description, the total hardness means a 
combination of permanent hardness and temporary hardness, which 
is a numerical value of the amount (mg/L) of divalent metal ion 
in water after conversion to the amount of calcium carbonate. 

Furthermore, the germicidal antiseptic composition for 
dilution of the present invention can be used after dilution 
with water or ethanol to various concentrations depending on 
the purpose of use. The ethanol for dilution may be water- 
containing ethanol. To be specific, it can be used for, for 
example, disinfection of hands and skin, disinfection of the 
skin of operation site (operation region) , disinfection of 
medical instruments, disinfection of wound site of skin, 
disinfection of operation room, patient's room etc. f and the 
like. In this case, the composition is appropriately diluted 
and used to make the chlorhexidine gluconate concentration fall 
within the range of 0.05-0.5 w/v%. 
Examples 
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The germicidal antiseptic composition for dilution of 
the present invention is explained in more detail in the 
following by referring to Examples, which are not to be 
construed as limitative. 
[Example 1] 

According to the composition shown in Table 1, a 
germicidal antiseptic composition for dilution containing 
chlorhexidine gluconate (5 w/v%) was prepared. 

An aqueous solution (20 mL) of polyoxyethylene (9) lauryl 
ether (Japanese Pharmacopoeia lauromacrogol) adjusted in 
advance with purified water to 10 w/v% was measured in a 200 mL 
vol glass beaker. Then, the mixture was heated to about 50°C, 
and chlorhexidine gluconate solution (the Japanese 
Pharmacopoeia) (25 mL) was added with stirring. The mixture was 
cooled to about 30°C, 25 w/v% aqueous solution (0.4 mL) of 
glucono-8-lactone prepared in advance and 0 . 1 w/v% aqueous 
solution (5 mL) of Food Color Red No. 2 were added, and the 
mixture was stirred sufficiently. Using purified water, the 
total amount was finally adjusted to become 100 mL. 

For the coloring agent, one widely used in a 
chlorhexidine gluconate-containing germicidal antiseptic was 
used for indicating an external application. The pH after 
preparation was 4.8. 

The chlorhexidine gluconate solution (the Japanese 
Pharmacopoeia) used for preparation contains 19.0-21.0 w/v% of 
chlorhexidine gluconate . 

[Examples 2-22, Comparative Examples 1 - 38] 

According to the compositions shown in Tables 1-12, a 
germicidal antiseptic liquid compositions for dilution were 
prepared. 

The preparation method was the same as in Example 1. 

In each composition, the surfactant was added in the 
amount shown in Table to give a 10 w/v% aqueous solution (20 
w/v% aqueous solution for Example 12. alone) . The organic 
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monocarboxylic acid and macrogol were added in the amount shown 
in Table to give a 25 w/v% aqueous solution. The coloring agent 
(Food Color Red No. 2) was added in the amount shown in Table 
to give a 0.1 w/v% aqueous solution. Cone, glycerol, ethanol 
and 2-propanol were added in the amounts shown in Table without 
dilution. Then, these were stirred, mixed, and finally adjusted 
to 100 mL with purified water to give preparations. 

The results of the properties and pH measurement 
immediately after formulation of each preparation are 
respectively shown in Tables 1-12. 

The HLB and congeal points of polyoxyethylene alkyl 
ether and other surfactants used for the formulation of each 
preparation are as shown in Table 13 and Table 14. In Tables, 
the number in the parentheses for each surfactant shows the 
number of moles of ethylene oxide addition or propylene oxide 
addition. Table 15 shows organic carboxylic acids and salts 
thereof used for the formulation. 

In addition, glucono-g-lactone used was of a food 
additive grade. Ethanol, 2-propanol, cone, glycerol, macrogols 
and disodium edetate used were the Japanese Pharmacopoeia 
compatible products. The coloring agent used was of a food 
additive grade. Other components were reagents manufactured by 
Nacalai Tesque. In all Examples and Comparative Examples, 
purified water was used for the formulation. The congeal point 
of macrogol 1540 used for the formulation was 46°C, and the 
congeal point of macrogol 4000 was 56°C. 
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Table 1 



component 


Preparation 


Ex . 1 


Try _ _ o 

Ex . 2 


Ex . 3 


Com. 
Ex. 1 


Com. 
Ex. 2 


chlorhexidine 
gluconate solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


polyoxyethylene (9) 
lauryl ether 


2 g 


2 g 


2 g 


2 g 


2 g 




0.1 g 


0.15 g 








acetic acid 






0.025 g 






citric acid 










0. 05g 


Food Color Red 
No. 2 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 


puriiieQ WaLcx 


q. s . 


q. s . 


q. s. 


q. s . 


q.s. 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties 
immediately after 
formulation 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


pH immediately 
after formulation 


4.8 


4.4 


5.0 


5.8 


4.6 



Table 2 



component 


Preparation 


Ex. 4 


Ex. 5 


Ex. 6 


Ex. 7 


Com. 
Ex. 3 


chlorhexidine gluconate 
solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


polyoxyethylene (10) oleyl 
ether 


4 g 


4 g 


4 g 


2 g 


4 g 


polyoxyethylene (9) lauryl 
ether 








2 g 




glucono-g-lactone 


0.1 g 


0 . 05 g 


0.1 g 






acetic acid 








0. 025 

g 




cone . glycerol 






1.0 g 






2-propanol 




4 mL 




4 mL 


4 mL . 


Food Color Red No. 2 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 


purified water 


q.s. 


q. s . 


q.s. 


q.s. 


q.s. 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties immediately 
after formulation | 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


pH immediately after 
formulation 


4.8 


4.9 


4.8 


4.9 


5.8 
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Table 3 



component 


Preparation 


Ex. 8 


Ex. 9 


Ex. 10 


Ex. 11 


Ex. 12 


chlorhexidine gluconate 
solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


polyoxyethylene (10) oleyl 
ether 


5 g 


5 g 


— 


2.5 g 


7.5 g 


polyoxyethylene (9) lauryl 
ether 












glucono-g-lactone 


0. 05 g 


0 . 075 


0.1 g 


- 


0.1 g 


acetic acia 








0.025 

g 




D-mannitol 






0.2 g 






2-propanol 


4 mL 


[ 4 mL 


4 mL 


- 


- 


Food Color Red No. 2 


o mg 


5 mg 


5 mg 


5 mg 


5 mg 


puiliieu WdLcl 


q. s . 


q. s . 


q. s . 


q. s. 


q.s. 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties immediately 
after formulation 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


pH immediately after 
formulation 


4.9 


4.8 


4.8 


4.9 


4.8 


Table 4 




Preparation 


component 


Ex. 13 


Ex. 14 


Com. 
Ex. 4 


Com. 
Ex. 5 


Com. 
Ex. 6 


chlorhexidine gluconate 
solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


polyoxyethylene (10) oleyl 
ether 


4 g 


4 g 


4 g 


4 g 


4 g 


glucono-5-lactone 


0.02 g 


0. 05 g 








acetic acid 


0.01 g 










citric acid 






0.1 g 




0.1 g 


tartaric acid 








0.05 g 




trisodium citrate 










0.4 g 


Macrogol 400 




1.0 g 








2-propanol 


2 mL 


2 mL 


2 mL 


2 mL 


2 mL 


Food Color Red No. 2 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 


purified water 


q. s . 


q. s . 


q. s . 


q. s . 


q.s. 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties immediately 
after formulation 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clouded 


pH immediately after 
formulation 


5.0 


4.9 


4.4 


4.5 
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Table 5 



component 


Preparation 


Com. 
Ex. 7 


Com. 
Ex. 8 


Com. 
Ex. 9 


Com. 
Ex. 10 


Com. 
Ex. 11 


chlorhexidine 

gluconate 

solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 

i 


polyoxyethylene 
(9)lauryl ether 


2 g 


2 g 


2 g 


2 g 


2 g 


citric acid 


0.1 g 




— 


— 


— 


di sodium 
tartrate 


0.5 g 


o.o g 








di sodium malate 


— 


— 


0.2 g 






sodium 
gluconate 








0. 5 g 




sodium acetate 










0.1 g 


2-propanol 


4 mL 


4 mL 


4 mL 


4 mL 


4 mL 


Food Color Red 

JNO . Z 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 


purified water 


q. s. 


q. s . 


q. s . 


q. s . 


q. s . 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties 

immediately 

after 

formulation 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


pH immediately 
after 

formulation 


4.6 


6.0 


5.9 


5.9 


6.1 
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Table 6 



component 


Preparation 


Ex. 15 


Ex. 16 


Ex. 17 


Com. 
Ex. 12 


Com. 
Ex. 13 


chlorhexidine gluconate 
solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


polyoxyethylene (7) lauryl 
ether 


g 










polyoxyethylene (11) lauryl 
ether 


— 


3 g 


5 g 


— 


— 


poiyoxyeuiyiene \ zu j lauryi 
ether 


— 


— 


— 


3 g 


— 


polyoxyethylene (30) lauryl 
ether 










3 a 


glucono-S-lactone 


0.1 g 


0.1 g 


0.1 g 


0.1 g 


0.1 g 


calcium gluconate | 






0.2 g 






ethanol ! 


4 mL 


4 mL 


4 mL 


4 mL 


4 mL 


Food Color Red No 2 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 


purified water 


q. s . 


q. s . 


q. s . 


q. s. 


q. s . 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties immediately 
after formulation 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


pH immediately after 
formulation 


4.8 


4.8 


4.8 


4.8 


4.8 



5 



24 



Table 7 



component 


Preparation 


Ex. 18 


Ex. 19 


Ex. 20 


Ex. 21 


Ex. 22 


chlorhexidine gluconate 
solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


polyoxyethylene (7) oleyl 
ether 


4 g 


— 


— 


2 g 


2 g 


polyoxyethylene (12) oleyl 
ether 


i - 


4 g 


- 


2 g 




polyoxyethylene (15) oleyl 
ether 






h. g 






polyoxyethylene (20) oleyl 
ether 


- 


- 


- 


- 


2 g 


glucono— 5— lactone 


0.1 g 


0. 05 g 


0. 1 g 


0.1 g 




acetic acid 










c\ no c 
U . UZd 

g 


Food Color Red No. 2 


5 mg 


5 mg 


5 mg 


5 mg 


d mg 


purified water 


q. s. 


q.s. 


q.s. 


q. s . 


q.s. 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties immediately 
after formulation 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


pH immediately after 
formulation 


4.8 


4.9 


4.8 


4.8 


4.9 


Table 8 




Preparation 


component 


Com. 
Ex. 14 


Com. 
Ex. 15 


Com. 
Ex. 16 


Com. 
Ex. 17 


Com. 
Ex. 18 


chlorhexidine gluconate 
solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


polyoxyethylene (13) cetyl 
ether 


4 g 


4 g 


4 g 






polyoxyethylene (20) - 
polyoxypropylene (8) - 
cetyl ether 








4 g 


4 g 


glucono-g-lactone 




0.1 g 






0.1 g 


acetic acid 




( 


3.025 g 






2-propanol 


4 mL 


4 mL 


4 mL 


4 mL 


4 mL 


Food Color Red No. 2 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 


purified water 


q. s . 


q. s. 


q. s. 


q.s. 


q.s. 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties immediately 
after formulation 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


pH immediately after 
formulation 


5.8 


4.8 


5.0 


5.9 


4.8 
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Table 9 



component 


Preparation 


Com. 
Ex. 19 


Com. 
Ex. 20 


Com. 
Ex. 21 


Com. 
Ex. 22 


Com. 
Ex. 23 


chlorhexidine 
gluconate solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


polyoxyethylene (20) - 
polyoxypropylene (20) - 
glycol 


4 a 
** y 


4 rr 






* 


polyoxyethylene (196) - 
polyoxypropylene (67) - 
glycol 








4 g 


4 Q 




polyoxyethylene (160) - 
polyoxypropylene (30) - 
glycol 










4 g 


glucono-g-lactone 




0.1 g 




0.1 g 


0.1 g 


2-propanol 


4 mL 


4 mL 


4 mL 


4 mL 


4 mL 


Food Color Red No. 2 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 


purified water 


q. s. 


q. s . 


q.s. 


q.s. 


q. s. 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties 
immediately after 
formulation 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


pH immediately after 
formulation 


5.8 


4.8 


5.9 


4.8 


4.9 



Table 10 



component 


Preparation 


Com. 
Ex. 24^ 


Com. 
Ex. 25 


Com. 
Ex. 26 


Com. 
Ex. 27 


Com. 
Ex. 28 


chlorhexidine 

gluconate 

solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


Macrogol 400 


4 g 










Macrogol 1540 




4 g 








Macrogol 4000 






2 g 






glucono-5-lactone 


0.1 g 


0.1 g 


0.1 g 


0.1 g 




acetic acid 










0.025 g 


2-propanol 


4 mL 


4 mL 


4 mL 


4 mL 


4 mL 


Food Color Red 
No. 2 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 


purified water 


q.s. 


q.s. 


q.s. 


q. s . 


q.s. 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties 
immediately after 
formulation 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


clear 
red 


pH immediately 
after formulation 


4.8 


4.9 


4.8 


4.8 


4.8 
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Table 11 



component 


Preparation 


Com. 
Ex. 29 


Com. 
Ex. 30 


Com. 
Ex. 31 


Com. 
Ex. 32 


Com. 
Ex. 33 


chlorhexidine 

gluconate 

solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


glucono-g-lactone 






0.1 g 




0.1 g 


tartaric acid 


0.1 g 


- 


- 


- 


- 


di sodium tartrate 


- 


0.2 g 


- 


- 


- 


di sodium malate 






0.2 g 






ciiLnc acxa 


- 






0.1 g 




trisodium citrate 











0. 5 g 


2-propanol 


4 mL 


4 mL 


4 mL 


4 mL 


4 mL 


r ooa uoior Kea 
No. 2 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 




q. s . 


q.s. 


q.s. 


q. s. 


q. s . 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties 
immediately after 
formulation 


clear 
red 


clouded 


clouded 


clouded 


clouded 


pH immediately 
after formulation 


4.3 











D Table 12 



component 


Preparation 


Com. 
Ex. 34 


Com. 
Ex. 35 


Com. 
Ex. 36 


Com. 
Ex. 37 


Com. 
Ex.38 


chlorhexidine gluconate 
solution 


25 mL 


25 mL 


25 mL 


25 mL 


25 mL 


polyoxyethylene (9) lauryl 
ether 




3 g 




3 g 


3 g 


sodium lauryl sulfate 


2 g 


2 g 








sodium stearate 






2 g 


2 g 




glucono-8-lactone 


0.1 g 


0.1 g 


0.1 g 


0.1 g 




di sodium edetate 










0.1 g 1 


2~propanol 


4 mL 


4 mL 


4 mL 


4 mL 


4 mL 


Food Color Red No . 2 


5 mg 


5 mg 


5 mg 


5 mg 


5 mg 


purified water 


q. s. 


q.s. 


q.s. 


q. s . 


q.s. 


total 


100 mL 


100 mL 


100 mL 


100 mL 


100 mL 


properties immediately 
after formulation 


clouded 


clouded 


clouded 


clouded 


clouded 


pH immediately after 
formulation 
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Table 13 



Surfactant (1) used for formulation 



surfactant 


grade 


congeal 
point 
(°C) 


HLB* 


polyoxyethylene (7) lauryl 
ether 


Japanese 
Pharmacopoeia 


1U 


12 . D 


polyoxyethylene (9) lauryl 
ether 


Japanese 
Pharmacopoeia 


22 


13.6 


polyoxyethylene (11) lauryl 
ether 


Japanese 
Pharmacopoeia 


26 


14.5 


polyoxyethylene (20) lauryl 
ether 


Japanese 
Pharmacopoeia 


34 


16. 5 


polyoxyethylene (30) lauryl 
ether 


Japanese 
Pharmacopoeia 


43 


17 . 5 


polyoxyethylene (7) oleyl 
ether 


Japanese 

Pharmaceutical 

Excipient 


18 


10.7 


polyoxyethylene (10) oleyl 
ether 


Japanese 

Pharmaceutical 

Excipient 


23 


12.5 


polyoxyethylene (12) oleyl 

~ L11CJ. 


Japanese 

Pharmaceutical 

Excipient 


25 


13.3 


polyoxyethylene (15) oleyl 
ether 


Japanese 

Pharmaceutical 

Excipient 


28 


14.2 


polyoxyethylene (20) oleyl 
ether 


Japanese 

Pharmaceutical 

Excipient 


35 


15.4 



*) Tokiyuki Yoshida et al. , new Surfactant Handbook, 
Kougakutosho (1987) 
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Table 14 



Surfactant (2) used for formulation 



surfactant 


grade 


congeal 
point 
(°C) 


HLB* 


polyoxyethylene (13) cetyl 
ether 


Japanese 

Pharmaceutical 

Excipient 


36 


14.1 


polyoxyethylene (20) - 
polyoxypropylene (8) - 
cetyl ether 


Japanese 

Pharmaceutical 

Excipient 


37 


14.8 


polyoxyethylene (20) - 
polyoxypropylene (20) - 
glycol 


Japanese 

Pharmaceutical 

Excipient 


20 not 

more 

than 


8.6 


polyoxyethylene (160) - 
polyoxypropylene (30) - 
glycol 


Japanese 

Pharmaceutical 

Excipient 


50 


13.8 


polyoxyethylene (196) - 
polyoxypropylene (67) - 
glycol 


Japanese 

Pharmaceutical 

Excipient 


56 


16.0 


sodium lauryl sulfate 


Japanese i 

Pharmaceutical 

Excipient 




about 40 


sodium stearate 


Japanese 

Pharmaceutical 

Excipient 




18 



*) Tokiyuki Yoshida et al. , new Surfactant Handbook, 
Kougakutosho (1987) 
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Table 15 

Molecular weight of organic carboxylic acid or a salt thereof 
used for formulation 



organic carboxylic acid or a salt thereof 


molecular 
weight 


composition name 


reagent used 


glucono-8-lactone 


glucono— g— lactone 


17 8.14 


acetic acid 


acetic acid 


60.05 


sodium gluconate 


Sodium gluconate 


218. 14 


calcium gluconate 


calcium gluconate 
monohydrate 


448.39 


sodium acetate 


sodium acetate trihydrate 


136.08 


citric acid 


citric acid monohydrate 




trisodium citrate 


Trisodium citrate 
dihydrate 


294.10 


tartaric acid 


L-tartaric acid 


150.09 


disodium tartrate 


disodium tartrate 
dihydrate 


230.08 


disodium malate 


disodium DL-malate 1/2 
hydrate 


187.06 



As a result of formulation, clear solution were obtained 
in Examples 1 -22 and Comparative Examples 1-5, Comparative 
Examples 7-29, but the solution became clouded during 
formulation in Comparative Example 6 and Comparative Examples 
30-38, and ultimately, clear solution could not be obtained. 

From the foregoing results, it is clear that water- 
soluble polycarboxylic acid or a salt thereof, an organic 
chelating agent, an anionic surfactant and the like are 
difficult to add for the formulation of a germicidal antiseptic 
composition for dilution containing chlorhexidine gluconate, 
which is the object of the present invention. 
[Experimental Example 1] Preservation test 

Of the formulated respective germicidal antiseptic 
compositions for dilution, with regard to Examples 1-22, 
Comparative Examples 1-5 and Comparative Examples 7-29 
wherein clear solutions were obtained, the formulated 
preparations were placed in transparent glass sample tubes and 
preserved in a cold preserving container at 5°C for 7 days, 
after which the properties were examined. The results are shown 



in Tables 16 and 17. 



Table 16 



Example 



Prepara- 
tion 


appearance 




appearance 


immediately 

after 
formulation 


after 
preser- 
vation at 
5°C for 7 
days 


Prepara- 
tion 


immediately 

after 
formulation 


after 
preser- 
vation at 
5°C for 7 
days 


1 


clear red 


clear red 


2 


clear red 


clear red 


3 


clear red 


clear red 


4 


clear red 


clear red 


5 


clear red 


clear red 


6 


clear red 


clear red 


7 


clear red 


clear red 


8 


clear red 


clear red 


9 


clear red 


clear red 


10 


. clear red 


clear red 


11 


clear red 


clear red 


12 


clear red 


clear red 


13 


clear red 


clear red 


14 


clear red 


clear red 


15 


clear red 


clear red 


16 


clear red 


clear red 


17 


clear red 


clear red 


18 


clear red 


clear red 


19 


clear red 


clear red 


20 


clear red 


clear red 


21 


clear red 


clear red 


22 


clear red 


clear red 



5 
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Table 17 



Comparative Example 



Prepara- 
tion 


appearance 




appearance 


immediately 

after 
formulation 


after 
preser- 
vation at 
5°C for 7 
days 


Prepara- 
tion 


Immediately 

after 
formulation 


after 
preser- 
vation 
at 5°C 
for 7 
days 


1 


clear red 


clear red 


2 


clear red 


clear 
red 


3 


clear red 


clear red 


4 


clear red 


clear 
red 


rr 

5 


clear red 


clear red 


7 


clear red 


solid 
precipi- 
tate 


8 


clear red 


clear red 


9 


clear red 


solid 
precipi- 
tate 


10 


clear red 


clear red 


11 


clear red 


clear 
red 


12 


clear red 


clear red 


13 


clear red 


clear 
red 


14 


clear red 


clear red 


15 


clear red 


clear 
red 


16 


clear red 


clear red 


17 


clear re^d 


clear 
red 


18 


clear red 


clear red 


19 


clear r^rf 


clear 
red 


20 


clear red 


clear red 


21 


clear red 


clear 
red 


22 


clear red 


clear red 


23 


clear red 


clear 
red 


24 


clear red 


clear red 


25 


clear red 


solid 
precipi- 
tate 


26 


clear red 


solid 
precipitate 


27 


clear red 


clear 
red 


28 


clear red 


clear red 


29 


clear red 


crystal 
precipi- 
tate 



As a result, in Comparative Examples 7 and 9 containing 
polycarboxylic acid and polycarboxylic acid salts, and 
Comparative Examples 25 and 26 containing polyethylene glycol 
having a high congeal point, precipitation, of solids was 
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observed. In Comparative Example 29 where a surfactant was not 
added but tartaric acid, which is a polycarboxylic acid, was 
added, crystal precipitation was observed. 

From the foregoing results, it is clear that 
polycarboxylic acid (salt) and polyalkylene glycol having a 
high congeal point are difficult to add for the formulation 'of 
a germicidal antiseptic composition for dilution containing 
chlorhexidine gluconate, which is the object of the present 
invention . 

[Experimental Example 2] Dilution test 

Of the prepared respective germicidal antiseptic 
compositions for dilution, Examples 1-22, and Comparative 
Examples 1-5 and 7-29 obtained as clear solutions during 
preparation were subjected to a dilution test using two kinds 
of model water. 

To be specific, model water was placed in a transparent 
glass sample tube, and each germicidal antiseptic composition 
for dilution was added to 50-fold dilution. The mixture was 
immediately stirred with a test tube mixer for 10 seconds, and 
precipitation during standing still was visually observed with 
time at room temperature. The test was performed with regard to 
5 test tubes for each preparation. The precipitation score is 
the number of sample tubes out of 5, which showed 
precipitation . 

As model water 1, water adjusted to have the total 
hardness of about 285 mg/L, which is near the standard upper 
limit for tap water in Japan (not more than 300 mg/L) , was 
used. The results thereof are shown in Table 18 - Table 21. 

The model water 1 used contained the following ions. 

calcium ion: 74.5 mg/L 

magnesium ion: 24.8 mg/L 

sodium ion: 78.7 mg/L 

chlorine ion: 158.6 mg/L 

sulfate ion: 218.5 mg/L 
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nitrate ion: 9.7 mg/L 

Using model water 2 obtained by diluting the 
aforementioned model water 1 3-fold with purified water to 
adjust the total hardness to about 95 mg/L, a dilution test was 
performed in the same manner, and precipitation was observed. 
The results are shown in Table 22 - Table 25. 

As is evident from the results of Table 18 - Table 25, 
of the germicidal antiseptic compositions for dilution prepared 
as clear solutions, the use of the second component surfactant 
alone, the use of the third component organic monocarboxylic 
acid alone, and a combined use of the second component 
surfactant, and carboxylic acid or a salt thereof other than 
the third component failed to sufficiently prevent the 
precipitation. In contrast, germicidal antiseptic composition 
for dilution of the present invention showed a markedly 
improved precipitation suppressing effect when the second 
component surfactant and the third component organic 
monocarboxylic acid were simultaneously used. 

The foregoing results establish that the germicidal 
antiseptic composition for dilution of the present invention 
has high stability against precipitation of chlorhexidine 
gluconate when diluted with water having a hardness of tap 
water. 
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Table 18 

Precipitation score (1) of germicidal antiseptic compositions 
for dilution (model water 1 was used, 50-fold dilution) 



Prepa- 
ration 


Precipitation score for each standing time after dilution 


30 min 


1 hr 

X J.1X 

later 


C 111- o 

later 


~3 llx. o 

later 


*± Hi o 

later 


o nr s 
later 


d nrs 
later 


o nrs 
later 


z.1 nrs 
later 


wo . 
Ex. 


1 


0 


0 


0 


0 


0 


0 


0 


0 


' 0 


2 


0 


0 


0 


0 


0 


0 


0 


0 


0 | 


3 


0 


0 


0 


0 


0 


0 


0 


1 


1 


4 


0 


0 


0 


0 


0 


0 


0 


0 


1 


5 


0 


0 


0 


0 


0 


0 


0 


0 


0 


6 


0 


0 


0 


0 


0 


0 


0 


0 


0 


7 


0 


0 


0 


0 


0 


0 


0 


0 


1 


8 


0 


0 


0 


0 


0 


0 


0 


0 


0 


9 


0 


0 


0 


0 


0 


0 


0 


0 


0 


10 


0 ; 


0 


0 


0 


0 


0 


0 


0 


0 



Table 19 

Precipitation score (2) of germicidal antiseptic compositions 
for dilution (model water 1 was used, 50-fold dilution) 



Precipitation score for each standing time after dilution 



Prepa- 
ration 


within 


1 hr 


2 hrs 


3 hrs 


4 hrs 


5 hrs 


6 hrs 


8 hrs 


24 hrs 


30 min 


later 


later 


later 


later 


later 


later 


later 


later 


wo . 


11 


0 


0 


0 


0 


0 


0 


0 


0 


0 




12 


0 


0 


0 


0 


0 


0 


0 


0 


0 




13 


0 


0 


0 


0 


0 


0 


0 


0 


1 




14 


0 


0 


0 


0 


0 


0 


0 


0 


0 | 




15 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Ex. 


16 


0 


0 


0 


0 


0 


0 


0 


0 


1 


17 


0 


0 


0 


0 


0 


0 


0 


0 


1 




18 


0 


0 


0 


0 


0 


0 


0 


0 


1 




19 


0 


0 


0 


0 


0 


0 


0 


0 


1 




20 


0 


0 


0 


0 


0 


0 


0 


0 


1 




21 


0 


0 


0 


0 


0 


0 


0 


0 


1 




22 


0 


0 


0 


0 


0 


0 


0 


1 


1 
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Table 20 

Precipitation score (3) of germicidal antiseptic compositions 
for dilution (model water 1 was used, 50-fold dilution) 





Precipitation score for each standing time after 

dilution 


rati< 
No. 


Dn 


with- 
in 
30 
min 


1 hr 
later 


2 hrs 
later 


3 hrs 
later 


4 hrs 
later 


5 hrs 
later 


6 hrs 
later 


8 hr<; 
later 


24 
hrs 
later 


LOIU . 

Ex. 


1 


0 


0 


0 


0 


0 


1 


2 


4 


5 


Z 


U 


0 


5 


r— 

5 


5 


5 


5 


5 


5 


o 
.3 


U 


U 


0 


0 


0 


0 


2 


5 


5 


ft 


U 


0 


D 


5 


5 


5 


5 


5 


5 


c 
D 


U 


U 


1 


2 


2 


3 


4 


5 


5 


7 


n 


n 
X 


3 


5 


5 


5 


5 


5 


5 


8 


o 


o 


1 


o 


*± 


«j 


D 


c 
D 


c 
D 


9 


0 


0 


1 


2 


5 


5 


5 


5 


5 


10 


0 


0 


0 


0 


2 


3 


4 


5 


5 


11 


0 


0 


0 


0 


0 


1 


3 


5 


5 


12 


0 


0 


2 


4 


5 


5 


5 


5 


5 


13 


0 


5 


5 


5 


5 


5 


5 


5 


5 


14 


5 


5 


5 


5 


5 


5 


5 


5 


5 




15 • 


5 


5 


5 


5 


5 


5 


5 


5 


5 
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Table 21 

Precipitation score (4) of germicidal antiseptic compositions 
for dilution (model water 1 was used, 50-fold dilution) 





Precipitation score for each standing time after 

dilution 


rati< 
No. 


Dn 


with— 
in 
30 
min 


1 hr 
later 


2 hrs 
later 


3 hrs 
later 


4 hrs 
later 


5 hrs 
later 


6 hrs 
later 


8 hrs 
later 


24 
hrs 

-l- a. lci. 


Ex. 


i a 
lo 


3 


3 


rr 
3 


rr 

5 


5 


5 


5 


5 


5 


1 7 


n 
u 


U 


tr 
3 


c 
3 


rr 
3 


5 


5 


5 


5 


1 ft 


n 


u 


c 
3 


3 


rr 

3 


5 


rr 

5 


5 


5 




3 


3 


c 
3 


3 


rr 
3 


rr. 

3 


rr 

5 


5 


5 


on 

^- u 


3 


c 
3 


-> 


c 
3 


3 


3 


r- 

3 


5 


5 




O 


c 
3 


3 


c 
3 


3 


rr 

3 


rr 

3 


5 


5 


22 


2 


5 


5 


5 


5 






c: 

3 


c 
3 


23 


3 


5 


5 


5 


5 


5 


5 


5 


5 


24 


5 


5 


5 


5 


5 


5 


5 


5 


5 


25 


5 


5 


5 


5 


5 


5 


5 


5 


5 


26 


5 


5 


5 


5 


5 


5 


5 


5 


5 


27 


5 


5 


5 


5 


5 


5 


5 


5 


5 


28 


5 


5 


5 


5 ; 


5 


5 


5 


5 


5 




29 


5 


5 


5 


5 


5 


5 


5 


5 


5 
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Table 22 

Precipitation score (5) of germicidal antiseptic compositions 
for dilution (model water 2 was used, 50-fold dilution) 



Prepa- 
ration 
No. 


Precipitation score for each standing time after 

dilution 


with- 
in 
30 
min 


1 hr 
later 


2 hrs 
later 


3 hrs 
later 


4 hrs 
later 


5 hrs 
later 


6 hrs 
later 


8 hrs 
later 


24 
hrs 

la lei 


Ex. 


1 


n 
u 


u 


n 
U 


0 


0 


0 


0 


0 


0 


2 


u 


u 


U 


0 


0 


0 


0 


0 


0 


3 


u 


V 


n 
U 


0 


0 


0 


0 


0 


0 


4 


0 


o 


o 


n 
\j 




n 


n 

\J 


u 


U 


5 


0 


0 


0 


0 


0 


0 


0 


0 


0 


6 


0 


0 


0 


0 


0 


0 


0 


0 


0 


7 


0 


0 


0 


0 


0 


0 


0 


0 


0 


8 


0 


0 


0 


0 


0 


0 


0 


0 


0 


9 


0 


0 


0 


0 


0 


0 


0 


0 


0 


10 


0 


0 


0 


0 


0 


0 


0 


0 


0 


11 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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Table 23 

Precipitation score (6) of germicidal antiseptic compositions 
for dilution (model water 2 was used, 50-fold dilution) 



Prepa- 
ration 
No. 


Precipitation score i 

c 


for each standing time after 
lilution 


with- 
in 
30 
min 


1 hr 
later 


2 hrs 
later 


3 hrs 
later 


4 hrs 
later 


5 hrs 
later 


6 hrs 
later 


8 hrs 
later 


24 
' hrs 
later 


Ex. 


12 


n 
u 


u 


n 
u 


n 
U 


U 


n 
u 


n 
u 


n 
U 


U 


13 


u 


u 


n 


n 
U 


u 


n 
u 


u 


U 


U 


14 


u 


n 
u 


u 


n 
u 


n 
u 


n 
u 


n 
u 


u 


n 
U 


15 




n 

V/ 




n 


n 


n 


n 
\j 


n 


n 
u 


16 


0 


0 


0 


0 


0 


0 


0 


0 


o - 


17 


0 


0 


0 


0 


0 


0 


0 


0 


0 


18 


0 


0 


0 


0 


0 


0 


0 


0 


0 


19 


0 


0 


0 


0 


0 


0 


0 


0 


0 


20 


0 


0 


0 


0 


0 


0 


0 


0 


0 


21 


0 


0 


0 


0 


0 


0 


0 


0 


0 


22 


0 


0 


0 


0 


0 


0 


0 


0 


1 
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Table 24 

Precipitation score (7) of germicidal antiseptic compositions 
for dilution (model water 2 was used, 50-fold dilution) 



Prepa- 
ration 
No. 


Precipitation score for each standing time after 

dilution 


with- 
in 
30 
min 


1 hr 
later 


2 hrs 
later 


3 hrs 
later 


4 hrs 
later 


5 hrs 
later 


6 hrs 
later 


8 hrs 
later 


24 
hrs 
later 


Com. 
Ex. 


1 


U 


U 


r\ 
U 


0 


0 


1 


2 


3 


4 


2 


n 
u 


U 


1 


1 


z 


3 


4 


5 


5 


3 


n 
u 


u 


U 


U 


U 


U 


1 




4 


4 


n 

u 


u 


U 


U 


1 


Z 


yi 
4 


O 


5 


5 


n 
u 


n 
u 


± 


Z 


z 


Q 


A 


D 


5 


7 




n 
u 


X 


Z 




D 


c 
D 




D 


8 


o 


o 


0 


1 




•5 




R 


c: 


9 


0 


0 


0 


0 


2 


2 


3 


5 


5 


10 


0 


0 


0 


0 


1 


1 


4 


4 


4 


11 


0 


0 


0 


0 


0 


1 


2 


3 


4 


12 


0 


0 


1 


2 


3 


4 


5 


5 


5 


13 


0 


1 [ 


2 


3 


5 


5 


5 


5 


5 


14 


0 


5 


5 


5 


5 


5 


5 


5 


5 


15 


0 


5 


5 


5 


5 


5 


5 


5 


5 
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Table 25 



Precipitation score (8) of germicidal antiseptic compositions 
for dilution (model water 2 was used, 50-fold dilution) 



Prepa- 
ration 
No. 


Precipitation score for each standing time after 

dilution 


with- 
in 
30 
min 


1 hr 
later 


2 hrs 
later 


3 hrs 
later 


4 hrs 
later 


5 hrs 
later 


6 hrs 
later 


8 hrs 
later 


24 
hrs 

later 

-I- CI L-\3 J~ 


Com. 
Ex. 


16 


0 


5 


5 


5 


5 


5 


5 


5 


5 


17 


0 


0 


5 


5 


5 


5 


5 


5 


5 


18 


0 


0 


5 


5 


5 


5 


5 


5 


5 


19 


0 


5 


5 


5 


5 


5 


5 


5 


5 


20 


0 


5 


5 


5 


5 


5 


5 


5 


5 


21 


0 


2 


5 


r— 

5 


5 


5 


5 


5 


5 


22 


u 


o 
c. 


D 


D 


c 
D 




D 


ET 
D 


c i 
D 


23 


0 


3 


5 


5 


5 


5 


5 


5 


5 


24 


5 


5 


5 


5 


5 


5 


5 


5 


5 


25 


5 


5 


5 


5 


5 


5 


5 


5 


5 


26 


5 


5 


5 


5 


5 


5 


5 


5 


5 


27 


5 


5 


5 


5 


5 


5 


5 


5 


5 


28 


5 


5 


5 


5 


5 


5 


5 


5 


5 


29 


5 


5 


5 


5 


5 . 


5 


5 


5 


5 



5 [Experimental Example 3] pH stability test 

Each preparation of Example 1 , Example 5 , Example 7 , 
Comparative Example 1 and Comparative Example 3 was placed in a 
shielding polyethylene bottle and the bottle was tightly 
sealed, which was followed by pH stability tests under 

0 preservation at 40°C and 50°C. The results are shown in Tables 
26 and 27. 

As is clear from Tables 26 and 27, Example 1, Example 5 
and Example 7 hardly showed variation in pH value during the 
test period and were stable. In contrast. Comparative Example 1 
5 and Comparative Example 3 showed greater variation in pH value 
as compared to Examples during the test period under any 
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conditions. From these facts, it is clear that the germicidal 
antiseptic composition for dilution of the present invention is 
stable as a preparation. 



5 Table 26 

pH change of each preparation under 40°C preservation 



preparation 
formulation 


initial 
value 


40°C preservation 


1 month 
later 


3 months 
later 


6 months 
later 


Ex. 1 


4.8 


4.9 


4.9 


5.1 


Ex. 5 


4.9 


4.9 


4.9 


5.0 


Ex. 7 


4.9 


5.0 


5.1 


5.2 


Com. 
Ex. 1 


5.8 


5.8 


6.1 


6.5 


Com. 
Ex. 3 


5.8 


5.9 


6.1 


6.5 



Table 27 

pH change of each preparation under 50°C preservation 



preparation 
formulation 


initial 
value 


50°C preservation 


1 week 
later 


2 weeks 
later 


4 weeks 
later 


8 weeks 
later 


Ex. 1 


4.8 


4.8 


4.9 


4.9 


5.6 


Ex. 5 


4.9 


4.9 


5.0 


5.0 


5.1 


Ex. 7 


4.9 


5.0 


5.1 


5.1 


5.1 


Com. 
Ex. 1 


5.8 


5.9 


6.0 


6.2 


6.7 


Com. 
Ex. 3 


5.8 


5.8 


5.9 


6.1 


6.5 



10 

As is clear from the results of the aforementioned Table 
16 - Table 27 , the germicidal antiseptic composition for 
dilution of the present invention has high stability against 
precipitation of chlorhexidine gluconate even when diluted with 
15 water having a total hardness of 90-290 mg/L, and is superior 
in stability as a preparation. 
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INDUSTRIAL APPLICABILITY 

The germicidal antiseptic composition for dilution of 
the present invention shows high stability against 
precipitation of chlorhexidine gluconate even when diluted with 
water containing various ions, and shows superior preparation 
stability. Furthermore, the germicidal antiseptic composition 
for dilution of the present invention is advantageous in that 
it is free of endocrine disrupter- like substance and causative 
substance thereof. 

This application is based on a patent application No. 
2003-116611 filed in Japan, the contents of which are hereby 
incorporated by reference. 
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